Abstract
(PB) airlift bioreactors during the treatment of a 6 g m -3 toluene laden air emission. The 17 influence of biomass concentration and of the addition of a non-aqueous phase was also 18 investigated. A poor and fluctuating performance was recorded during the initial stages of the 19 experiment, which was attributed to the low biomass concentration present in both reactors and 20 to the accumulation of toxic metabolites. In this sense, an increase in the dilution rate from 0.23 21 to 0.45 d -1 and in biomass concentration from ~1 to ~5 g L -1 resulted in elimination capacities 22 (ECs) of 300 g m -3 h -1 (corresponding to removal efficiencies ~ 90 %). Microalgae activity 23 allowed for a reduction in the emitted CO 2 and an increase in dissolved O 2 concentration in the 24 PB. However, excess biomass growth over 11 g L -1 hindered light penetration and severely 25 decreased photosynthetic activity. The addition of silicone oil at 20 % (on a volume basis) 26 stabilized system performance, leading to dissolved O 2 concentrations of 7 mg L -1 and steady 27
ECs of 320 g m -3 h -1 in the PB. The ECs here recorded were considerably higher than those 28 previously reported in toluene-degrading bioreactors. Finally, microbial population analysis by 29 DGGE-sequencing demonstrated the differential specialization of the microbial community in 30 both reactors, likely resulting in different toluene degradation pathways and metabolite 31 production. 32
Introduction

33
Due to its valuable psychoactive properties, the amount of toluene used in the chemical 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 
77
On the other hand, the limited mass transfer of toluene to the liquid phase might be of the target pollutant and O 2 from the gas phase to the microorganisms, but also acts as 84 a buffer against surges in pollutant or metabolite concentrations that might be 85 potentially toxic to the microbial community (Lebrero et al. 2015) .
86
This work was devised to comparatively evaluate a bacterial and an algal-bacterial 
140
Inlet and outlet gas concentrations of toluene and CO 2 were daily measured in both to determine the concentration of TSS, total organic carbon (TOC) and total nitrogen were taken and analyzed in duplicate by SPME-GC-MS in order to assess the presence 146 of any secondary metabolite accumulated in the culture broth.
147
Finally, six samples for microbial analysis were collected and stored immediately at 148 −20°C. Samples 1 and 2 corresponded to the CB and the PB inoculum, respectively.
149
The rest of the samples were retrieved at the end of the experiment (day 106) from the 150 suspended biomass in the CB (sample 3) and the PB (sample 4), and from the biomass 151 attached to the reactor walls in the CB (sample 5) and the PB (sample 6).
153
Analytical methods
154
Toluene gas concentration was measured using a Varian 3900 gas chromatograph (Palo 8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 8 analysis in a TOC-VCSH analyzer (Shimadzu, Japan) coupled with a 169 chemiluminescense detection TN module (TNM-1) (Shimadzu, Japan).
170
The presence of secondary metabolites in the culture broth was analyzed as follows: 171 1.7-mL glass vials were filled with 1.5 mL of the culture broth sample and closed with
172
Teflon/rubber caps. Samples were pre-concentrated by SPME by immersing an 85-μm
173
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where H is the diversity index and Pi is the importance probability of the bands in a lane 210 (Pi = n i /n, where n i is the height of an individual peak and n is the sum of all peak 211 heights in the densitometric curves). Therefore, this index reflects both the sample was obtained using the RDP classifier tool (50% confidence level) (Wang et al. 2007 ).
218
The closest cultured and uncultured relatives to each band were obtained using the
219
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295
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